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Abstract 


Research on summer and autumn food habits of island 
and mainland populations of polar bears (Ursus maritimus 
Phipps) began in 1968 in conjunction with population 
studies undertaken on this species by the Canadian Wildlife 
Service. 

Data on tagged bears suggest that bears resident in 
James Bay and those ranging along the coasts of Manitoba 
and Ontario represent fairly distinct subpopulations. The 
principal aim of this research, therefore, was to compare 
the food habits of these supposed subpopulations and to 
interpret the nature of any differences in their effects 
on the subpopulations. 

Quantitative and qualitative analyses were made of 
233 scats collected from islands in James Bay and 212 
aes gathered on the coast of Hudson Bay between Cape 
Churchill, Manitoba and Cape Henrietta Maria, Ontario. 

Comparison of results of scat analyses for the two 
regions shows considerable differences in kinds of foods 
consumed. Birds (primarily Anatidae) are overwhelmingly 
the most commonly used summer and autumn food of bears in 
James Bay, while grasses and marine algae are most often 


eaten by bears frequenting the mainland. Other items 


“bag re® ioe) snide boo? she | 
(Bumitissm ate eau) euaed: astog to a 

ROLIB LGC STLw ee donaltio! ne ‘tad 7 ta 

| i ths [iW abEDe aso of) we 

nn Jticbsceoy be bi <i hee ove ve ro” bowbed oe ee iy 
hdotes és to (ae S02 peie.t oth tS, abi bits vent ‘ 

aoT  .anotdalumegdye tems 4ee8 oaees Jagr owas et 2st 

S1Squos Od Bay Totsieds ) fopeeek nat Ae tO. mis tai 
Od Brg) ehoiss [oqegdsue baa aaawe peeds io etka boot 
enrootts fioks Cie sodeneeeEb rete +6 ssa — “ao 

banege wey 
ice ape SESW. ebeule ay, > vaya teup pas paseo 
ore bade ger) i ere it abusie as ier a 
i 


tlie ies S26 (ostitseaa Lerten) bake. « bemwantoo 


ni eased to boot namutiis bas oes Beau vison Seon dt 


us 


mesio teom s15 al omiitsin ere aveesup 2 Lic «wea aomst . 


+ 


emeti terdso “bas ink sm ste. aad ca a: 59¢ 


found in lesser quantities include berries, eelgrass, 
leaves and stems of broad-leaved shrubs and herbs, lichens, 
mosses, mushrooms, sedges, seals, hair and claws of polar 
bears, muskrats, voles, mussels and sea urchins. 

The diet of polar bears in James Bay, therefore, 
appears high in protein and fats compared to that of 
mainland bears which is primarily of carbohydrates. On 
the basis of this information one would expect that the 
diet of bears from James Bay better prepares them for 
winter than that of the mainland subpopulation. However, 
evidence suggests that polar bears in both regions are 
generally an good, physical condition. “Both subpopulations 
appear to be maintaining their numbers and are, perhaps, 
increasing. Therefore, it is possible that summer and 
autumn diet may not be an important factor in limiting 


numbers of polar bears. 
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Introduction 


Research on summer and autumn food habits of island and 
mainland populations of polar bears (Ursus maritimus Phipps) 
began in 1968 in conjunction with population studies under- 
taken on this species by the Canadian Wildlife Service. Data 
were gathered between'July 1 and November 1 in 1968 and 1969. 

Historically, polar bears were land-bound in large 
numbers during summer in Labrador (Copland, 1968), Newfound- 
taned, iceland, the coasts of Hudson and James bays, and on 
islands throughout the Bering Sea. In recent years, however, 
large numbers of bears become land-bound during summer, for 
periods ranging from three to five months (mid-July to mid- 
December), depending upon latitude and annual fluctuations 
in climate, only in the James and Hudson bay basins. This 
situation presented an unique opportunity to gather data on 
the food habits of polar bears living at least part of the 
year under quite different conditions from those in more 
northern areas. Also, because this region is now the most 
southerly extension of the range Of this species the data 
promised to be useful for later comparison with the food 
habits and the effect of presumably different food habits on 
growth rates, reproductive rates, and behaviour of polar 


bears in the High Arctic. 
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Data on tagged bears suggested that the bears inhab- 
iting islands in the James Bay region comprise a subpopu- 
lation which is at least partially distinct from bears 
living along the southwest side of Hudson Bay. My 
hypothesis was that if separate subpopulations existed, 
differences in food habits and feeding behaviour may exist. 
The principal aim of this research, therefore, was to 
compare the food habits of these supposed subpopulations and 
to interpret the nature of any differences in their effects 
on the subpopulations. Ultimately, it is hoped that this 
research will contribute to the formation of domestic and 
international management policies. 

Quantitative and qualitative data on the food habits of 
polar bears are scarce. L@ng (1970) analyzed the stomach 
contents of 172 bears killed by hunters in pack ice near 
Svalbard (Spitzbergen) during summer and winter, 1961 to 
1967. Tsalkin (1936) examined 145 stomach samples collected 
on the Franz Josef Archipelago, U.S.S.R. However, both 
these studies dealt with bears in the High Arctic. Nothing 
has been recorded on the food habits of polar bears in 
Hudson and James bays. 

The general approach to this study was through col- 
lection and analysis of scats. Two hundred and thirty- 


three scats were analyzed from the James Bay subpopulation 
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and 212 from bears on the coasts of Manitoba and Ontario. 

Because polar bears were protected in Manitoba and Ontario 
during this study, stomach samples were not available, but 
some observations of bears feeding supplement the analysis 


of scats, 


Description of Study Areas 


My study areas extend 1150 kilometers from central 
James Bay to Cape Churchill, Manitoba. On the mainland, 
data were gathered in the vicinities of Cape Henrietta 
Maria, Ontario; West Pen Island, Ontario; and Cape 
Churchill, Manitoba (Figure 1). In James Bay all data 
were collected from South and North Twin islands, and 
associated smaller islands, hereafter referred to as the 
James Bay collection. 

Marine clay and beach sand deposits overlying 
Paleozoic sedimentary bedrock extend from the west side 
of James Bay and southwest side of Hudson Bay north to 
Cape Churchill. The topography is flat and drainage poor 
throughout (Rowe, 1959). 

Though southern in latitude compared with polar bear 
habitat elsewhere, the area is strongly influenced by both 
arctic and maritime climates. The vegetation reflects 
exposure to, or protection from winds, instability of soils 
due to permafrost, and low air temperature (Rowe, 1959). 
Hustich (1957) has described the immediate areas around 
Cape Henrietta Maria and Cape Churchill as arctic barrens. 
Most of the intervening coastline between the two sites 


belongs to a very narrow hemi-arctic region (Sjérs, 1963). 
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Figure 1. Map of study area in Hudson Bay and James Bay 
showing major sites of collections. 
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It has been termed "la zone de transition" (toward the 
aectac) e(Duilbhyprettabay 1954)u; iWestePen Islandafdl ls 
within this classification. For the most part, treeline is 
within 2 to 20 km of the coast in the hemi-arctic region. 
At both Cape Churchill and Cape Henrietta Maria, however, 
thesnouthern bim#t efacon#fers lies) 35 qnt0e5Ockmito the 
southwest. Coombs (1954) called this the "coastal zone" 
and distinguished it physiographically from inland subdi- 
visions of the Hudson Bay Lowlands. 

The southwest coastline of Hudson Bay is similar 
throughout in many ways. The two "Capes" feature low 
ridges of sand and alluvium with adjacent low marshy marine 
flats. Sand dunes, partially stabilized by plants such. as 
Riymus arenarius, are prominent on the perimeter of West 
Pen Island, which is approximately 90 km? in area. Again, 
low marshy areas are nearby. West Pen is an island only 
in the strictest sense -- at high tide it is separated from 
the mainland by a channel 3-6 m wide. Therefore, for 
purposes of this study it was considered part of the 
mainland. 

North Twin Island is typical of the islands used by 
polar bears in James Bay. It falls somewhere between the 
categories of arctic barrens and hemi-arctic woodland 


tundra region. Coombs’ included it in the, coastal 
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physiographic subdivision of the Hudson Bay Lowlands. The 
island comes under strong arctic influence and small groves 
of conifers are found only sparsely. The island has an 
area of 200 km¢. Vegetation is mainly of tundra species. 
The flat relief of the island is broken by a ridge rising 
to a maximum of 81 m above sea level and extending 1-3 km 


inland along the east side of the island. 
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Methods 
I. Capture and marking 


To facilitate studies on the validity of discrete 
subpopulations in Hudson and James bays, polar bears were 
captured and marked by Canadian Wildlife Service personnel 


using techniques described by Jonkel (1967a, 1970a) . 
Ii. Classification of sex and age groups 


Classification of sex and age groups of polar bears 
was possible by means of aerial surveys. Helicopters, 
which afforded close inspection of individuals were used 


mainly. 
III. Estimates of abundance of food items 


Qualitative estimates of abundance of certain species 
of plants and animals used by polar bears were made on the 
basis of personal observations, expert opinion of others, 
and occasionally, published estimates. The latter, 


however, are scarce for the Hudson and James bay region. 
ivme Coblection lof scats 


During the summers and autumns of 1968 and 1969 scats 


of polar bears were collected on islands in James Bay and 
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along the Hudson Bay coast of Manitoba and Ontario. For 
purposes of this study, bears frequenting the islands of 
James Bay were considered island oriented, while bears 
at the other three sites represent the mainland subpopu- 
Paton", 

The areas systematically searched on the mainland 
each measured 2-5 km? though scats found while en route to 
and from campsites were also collected. In James Bay 
scats were recovered from over the entire islands, but 
the most thorough searches were conducted along a 25 km? 
strip on the east side of North Twin Island. 

All scats found were collected regardless of age or 
condition. No attempt was made to determine the age of 
scats since the rate of decomposition appeared to depend 
Upeny the jeontentp,adrynesssof «substraberpand exposure. of 
the site to wind and sun. Some samples from dry areas 
may have been several years old. 

Entire scats were collected in all cases. Care was 
used to ensure that a minimum of extraneous material 
(lichens, leaves, sticks, gravel, sand) adhered to them. 


Some contamination was impossible to avoid, however. 
V. Preservation of scats 


Extremely moist droppings were collected in plastic 
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bags and frozen. The remainder were stored in paper bags. 
The latter were later air-dried in the laboratory or out- 
doors when weather permitted. When dry, samples were 


labelled and stored in paper bags until analyzed. 
View Scat canalysis 


Dried scats were soaked overnight in water prior to 
analysis. The softened material was washed through a 
series of screens (Canadian Standard Sieve Series #7, 10, 
and 20). The screenings were immersed in water in 9" x 14" 
white enamel trays. With the aid of bright illumination 
near the water surface, the material was examined macro- 
scopically and specimens of all recognizable items were 
removéedna] Paftst sichaasn£lowerns eseedapodsprspiculesseand 
leaves} san the) case ofseplants)eandéteeths bones) or 
feathers, in the case of mammals and birds, were selected 
to facilitate identification. A binocular microscope was 
used when necessary. The majority of scats were too large 
to handle in one screening so this process was repeated 
until the entire scat had been examined. All items 
selected for identification were stored in vials, either 
dry (e.g. feathers and bones) or in 10% formalin (e.g. 
marine algae and flowers) until identified. 


A volumetric analysis similar to the methods of 
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C¥ark (1957) forvscats of Kodiakibears (U. arctos)’ and 
of Tisch (1961) for scats of black bears (U. americanus) 
was used. 

As a scat was analyzed, the volume of each component 
was estimated and placed in one of six volumetric cate- 
gories: 100-95%; 95-75%; 75-50%; 50-25%; 25-5%; and 
5%-trace (a penineas in this method is recognized ,as the 
relative amounts of digested food items found in scats 
are not always indicative of the amounts ingested by the 
animal). Occurrences and volumetric data were recorded on 
prepared data sheets. A volume index was calculated for 
each food item. This was derived from an average percent 
volume based on mid-points for each volumetric category. 

Final identifications of most items were confirmed by 
comparison with specimens collected by me or with the 
assistance of staff at the National Museum of Natural 
Sciences, Ottawa, Canada; often by comparison with col- 
lections housed at the museum. 

fdentification to: species was attempted for all items. 
At times it was not possible to identify items more accu- 
rately than to genus or family. Grasses were particularly 
difficult to identafy af only vegetative characters were 
available. When two or more species of grass were present 


in the same sample it was impossible to estimate their 
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relative volumes. In such cases identification was 
recorded only as Gramineae. Elymus arenarius was the only 
grass distinct enough to be readily separable from others 
on the basis of morphology of the culm and leaf alone. 
Berries were readily identified by comparing seeds with 
samples from reference collections. Leaves and stems of 
shrubs and herbs were identified by comparison with 
herbarium specimens. Keys to the vascular plants of the 
arctic by Porsild (1964) and Hultén (1968) were helpful. 
Marine algae were identified to genus, and sometimes to 
species, by gross morphology of thalli and stipites. Often 
algae were altered very little by digestion and were easily 
identified. 

In scats containing the remains of birds, I selected 
feathers of as many different types as possible and from 
these, I was usually able to make a positive identification. 
Toenails, feet, and the nails from bills of Anatidae were 
helpful. Ringed seals (Phoca hispida) and bearded seals 
(Erignathus barbatus) were identified by the morphology of 
yibrissae, toenails, and hair. Teeth were recovered from 
most scats in which small mammals occurred and these were 
identified by means of a key to skull characteristics 


(Glass, 1951). Invertebrates were identified by comparison 


of hard parts such as exoskeletons with collected specimens. 
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Scats collected in 1968 and 1969 are combined because 
of the difficulty in aging scats beyond the fresh stage. 

The results were analyzed statistically by means of 
2 x 2 Chi-square tests for goodness of fit. -If sample 
sizes were large a G-test with Yates correction was used; 
Fisher's exact test was used where sample sizes were small 
(sokad and’ Rohit, 41969) 

The results of analyses of 48 scats collected outside 


the study areas are presented in Appendices I to VI. 
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Results and Discussion 


The data are presented in several sections. Sections 
I and II deal with the discreteness of subpopulations and 
the segregation of polar bears by sex and age on the main- 
land. The numbers of females with young relative to 
numbers of other polar bears on North Twin Island are also 
presented. Results of analyses of scats collected on 
island and mainland areas are presented in tabular form 
i foections Tit and iV? |) Specific food atems’ from the ‘two 
regions are compared and discussed in Section V. The 
location of collections and total number of scats col- 


lected in each area are presented in Table 1. 
I. Subpopulations 


Data on movements gathered from marked bears in the 
period 1966-70 are presented in Table 2. Of 158 bears 
tagged on the mainland none have been recaptured or 
resighted in James Bay. Only one bear out of 59 marked 
in James Bay has been sighted on the mainland. This bear 
was observed near Cape Henrietta Maria, 240 km from the 
original site of capture near North Twin Island. Two 
others were shot by Eskimos on Belcher Islands, 160 km 


north of James Bay. It appears, therefore, that mixing 
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Table 1. Dates and numbers of scats collected at four 
Sites in Hudson Bay and James Bay in 1968-69. 


Subpopulation 


Islands 
James Bay 


Mainland 
Cape Henrietta Maria 


West Pen Island 


Gape Chuschill 


Number 

Collected Period 
1968 Vg AS) April 13, July 14-25 
1969 54 July 27-September 14 


Total 235 


1968 16 
1969 32 
1968 3 
1969 75 
1968 = 
1969 ~—_—-86 


Total 212 


September 13-19 
June 23, September 5 


August 23-26 
August 18-21 
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17 
between the two subpopulations is uncommon. 


til. Sex and age classes of polar bears on the coasts of 

Manitoba and Ontario, and in James Bay 

Aerial surveys along the mainland beaches in summer 
show a large number of adult males compared to females and 
sub-adults (Table 3). Adult males tend to concentrate 
Oonethe coast, “particularly on promontories of land like 
Cape Churchill, but also on minor capes and sand spits. 
As freeze-up approaches in autumn there is an even greater 
concentration of adult males at Cape Churchill (Table 4). 
The majority of females with cubs are also found close 
to the coast, but in areas between the groups of males. 
Other bears of various ages and sexes are spread inland 
for up to 200 km. Most scats from the mainland were 
collected not more than one kilometer from high tide mark 
in areas favoured by adult males. Only these areas 
contained sufficient scats to warrant intensive searching. 
Data from the mainland, therefore, likely reflect food 
habits of bears which frequent the beaches, especially 
aaudle males. Polar bears spending the summer farther 
inland may have a different diet but no efficient method 
of collecting sufficient numbers of the widely scattered 


scats has been devised. 
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Aerial surveys of North Twin Island in James Bay in 
1968 and 1970 show a heterogeneous population of polar 
bears (Table 5). Females with young and other bears, 
including adult males, occupied the island in close 
proximity to each other, though this may not be the case 
every year. A comparable survey was not made in 1969, 
but B. Knudsen (pers. comm.) did not see any family groups 
on the island from mid-July to mid-September. This may 
have been caused by an unusually cool season during which 
broken pack ice was adjacent to the island throughout the 
summer. Scats collected in James Bay probably are more 
representative of different age and sex classes than from 
those collected on the mainland. Whether or not this 
difference in sex and age classes of bears in the two 
areas accounts for differences in food habits is unknown, 


but any effect is probably not great. 
III. Analyses of scats from James Bay 


The results of analyses of 233 scats collected in 
James Bay are presented in Table 6. Avian remains clearly 
dominated the sample, both in frequency of occurrence 
(69.1%) and volumetrically (57.5%). Oldsquaw ducks 
(Clangula hyemalis) represented over half the total volume 


of birds. Invertebrates were found in 14.6% of the samples 
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Table 5. Sex and age classes of polar bears on North 
Twin Island, James Bay. 


Date of Survey Families Unclassified* 
Females/Young 
September 30, 1968 10 1) 32 
September 15, 1970 10 1b) 14 


*Includes adult males, sub-adults after weaning, 
and adult females without young. 
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but had a volume index of only 2.9%. Similarly, seals 
occurred in 9.4% of the feces and their remains formed 
2.8% by volume. Remains of polar bears were identified in 
10.3% of the sample. 

Vegetation was secondary to animal remains but still 
represented a little over one-third of total volume. In 
terms of frequency of occurrence, leaves and stems of 
shrubs and broad-leaved herbs were identified in 67.4% of 
the scats. However, since they usually occurred in trace 
amounts, their volume index was only 3.5%. Berries and 
other fruits had the highest volume index, 15.2%, anda 
frequency index of 39.1%. Next were grasses, with values 
of 12.1% and 26.7% for volume and frequency, respectively. 
Marine algae were found in 14.2% of the scats, making up 
4.4% of the volume. Brown algae (Phaeophyta) were more 
common than red (Rhodophyta) or green (Chlorophyta) algae. 
Mosses were fairly common in terms of frequency (24.0%), 
as were lichens (18.0%) but even when combined they made 
up only 3.0% of the volume. Mushrooms, rushes, sedges, 
club moss, horsetail and assorted miscellaneous items were 


found in lesser amounts. 


Iv. Analyses of scats from the mainland 


Results of analyses of 212 scats collected along the 
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coast of Manitoba and Ontario are presented in Table 7. 

In contrast to James Bay scats, animal remains placed 
second to vegetation on the mainland both in frequency and 
volume. Avian remains occurred in 26.4% of the sample. 
However, most of the occurrences were in trace amounts so 
the volume index was only 1.9%. Likewise marine inverte- 
brates were commonly found (25.5%) but were relatively 
insignificant volumetrically (0.9%). Seals occurred at 
the same frequency (9.4%) and twice the volume (6%) in 
mainland scats compared with scats from James Bay. Small 
mammals were found in 20.3% of mainland scats with a volume 
index of 4.3%. The frequency of occurrence of polar bear 
remains was 29.7% but most scats contained only trace 
amounts. Insects and fish were represented in small 
amounts both by frequency and volume. 

Two plant types were well represented; grasses were 
identified in 80.2% of the samples and made up 42.8% of 
the total by volume and combined species of marine algae 
registered 70.8% by frequency and 40.6% by volume. Brown 
algae were most abundant in scats, but red algae were also 
common. Traces of leaves and stems of shrubs and broad- 
leaved herbs were identified in 21.7% of the samples. 
Frequency and volume for mosses were 12.3% and 2.2%, 


respectively. Berries, lichens, mushrooms, rushes, eel 


haosic eakemont toate a 


| Bas | yoino vpe 12 roa a aoe bri s 


Mi ; a j : ; iv iY 
n@eeevet Sith tem oabweaR Ps. < viel sw 


‘hexrvo oO aLBoe 


ane, 


nat 9 28); aon Lov ods spi) bis Ge, sen) 


oe : 

fem Lysa aomet mozt Bise, aot foe 

. W 

smifoy 6 dtiw a tebe baelatem 30 <8 J08 at * a8) 


téed ‘xsleq Io ‘soHetido[O oy vYohoupea edt 
\Posas lao, bemket fon 2dsoe. _feont | 


Lisme at: ts exon sab ie 


emi fow baw ae | 


30 


6° OT g* us SL LT v 8 S OT SUTeUST UeTTeUMeU TeIOL 


6°D v zz 3 = = = petstjueptun 
O° 9T 6T isi g G = = (D) snotueaTAsuued sn jos0TH 
B°€ T if 3 € C T (D) snotyuzeqtrz ezzepUuO 
2SePTWSeOTIAD 
6° L°6C 8S € = = = Z (vw) SnuTjtzew snsan 
>Septsin 
0°9 v°6 E C (6 € € fd (v) (sTees 
peprieeq pue paebutiz) :eeptooud 
eT T euulepW 


6°T 7°92 cS - = T - Z SUTeUBZ UeTAe TeIOL 


Ss" 7c OS T = = = C SeAYy PeTFTIUSpT Ug 
= a6) T 3 = = = = SowxOFTAesseg 
aa (0) StTewAY PTHBUeTO 
-SepTt zeuy 
SOAY 


a 
| 
I 
re 
I 
1 


SNIWWAY IVWINY 
(%) XOpur 
(4) X®PUI Aduenb “AL-S G-SZ SZ-OS OS-SL GL-S6 %GE-OOT pOTFT IUSPL 
SUN TOA -ol7 Azobare9 OTTJOUMTOA/SseoUueTANdDDOQ FO °ON Sue qT 


(*umoUuyUuNn=Q +ez7TeT=y 

-uouUIOD=D ‘JUepUNqe=y “AATTTGQeTtTeAe JO sajeWwTyASS sATRZeATTeNnb Queseidexz sweqt 

JO soweu sy} ASRFe SASRAST pewzeyoerg) °696T-896T ‘OTATeUO pUe eqojTUeW FO 
pueTUTeUl Te,SeOD BYR UO paROST[OOS szeds Aeeq AeTod ZTIZ UT PaTFtTRUSpT swieqT “°Z eTqeL 


ee ; “xebol 


Je 
po Se Oe 


a ee 


, 


Ds sore 


hn 
Ae) 
vi? 


Ses a 
Reale © exes ce xBe-00L 


o) 


Wa de 


" bobsssd One Boparsy 


~ 


SS 


OM, 


Sal. 


Cre 9°9 G (é € Z Z = (Dd) ejzeuTed erueudpoyuy 
O°vT SF 6T G 9 c S) ST ngs (0) exbejut eesTTpoeNn 
> eqzAydopoyuy 

T 3 2 = = (a) Unsoaqro Unaeby 
= ea ee (0) e}yeEeTNOe eTpSoreuseg 
(0) *dds erzeTeoeuds 
L € € (vw) ‘dds etzeuturetT 

T (Sak “be € (w) °dds snong 
:eqAyudoerug 

aebTe sutirewW 


st 
st 
st 
4 
ONO! 

I 

| 

I 


SNIWNWUY LNWId 
= S°O T = = = - ~ (a) seostd 
(Heal) Sits, rs i = = = - (0) eqRoOesuT 


6°0 G° GZ OS v > i = = - SUTeUBT O}eAGSAASAUT SUTAeU TeIOL 


oO 
N 
I 
I 
t 
I 
t 


v°6 SOCAGSRASAUT SNoOseuUeTTSoOstTW 7SYIO 

0°9T TE € = = = = (0) SeedeTpToOsY 

Asks VT i: = ~ = = (vy) STTINpS snTT3AW 
(SUTATSEU) eLPEAGSRAASAUT 


N ON 
OoOO°0O 


(PSNnuTIUOD) SNIVWAU TVWWINY 


(%) XepuUr 
(%)xeput Aouenb “AL-G G-SZ SZ-0S OS-SL SL-S6 %S6-O0T peTFTUSepPT 
auM TOA -3ig AzobazeD OTTJeUMTOA/seoueTINDDO FO °ON Swe At 


Et penutjUuod *°Y/ aTqeyL 


= ae se at 


_ yonoup. 


ee. xebat 


a 


by 


‘ 


i 


re Pa 


Ue 


= => 6a apisidetsevnt enose 


fos 


enksm > , Sagres 


: baat Jae fh | . 


32 


ees) 6° 0 53 T a oS = = petstjueptuyn 
Grad S°O Pe = ie 7 = a (vw) StTe}tTxes xereD 
sarooeraedAg 
LQ O23 ST T = = = iE (vw) eUTAeU e194S07 
:oe oD eUORSebowe Og 
Ort Tae ii C = = ig i (zw) snot zTeq snouny 
sovoorouNnL 
Bucy 7°08 cE VE LT OL VC Ld SseouTwerIH TeFOL 
HeeC € 6 9T 9T L 9 S Se SseouTWerIH 19440 
S70c OL LY oT 8T OT OT eyil vit (vw) Ssntreusze snuATa 
2 SeOUTWeAD 
9° OV SOL O€ ST Lt oT 9d CV sebTe suTiew TeIOL 
a SO T ms = = = = (nN) SOptotpodooAT epeuopouy 
= vet € x = = = = (n) ‘dds etqTesuuy 
(penutjuos) :e ,Aydopouy 
(penutjuod) eebTe eutizew 
(penut}zUuoS) SNIVWad INVId 
(%) XpuUrt 
(%4)xeput Aouenb “°AL-G S-GZ SZ-O0S OS-SZ S/L-S6 %S6-OO0T POT FT USpPL 
aun [OA -oig Azobae ep OTASuNTOA/seousez7ANI9N90 FO °ON Swe iI 


a gg eR RN Te 


‘TTT penutTquoo “4 eTqeL 


’ i - 
I i ie ia 
: ; i | e ‘ is a Remy 
ee a “i 0) a ies ey ee 
ils ; 2) ee ea ae Re, ARE Won dai 
if 2 a ' oF - { Py hae i i wel * tn A a . 
er , Ce oo Sh al BP 
i Vas) he i aH 


~ 
a 
> 
ct 
<= 
S 
‘al 
5 


o 
y 
if 
+ 
7 
§ 
~ 
4 
6 se 


r i ; 
24 my ro VQ aus @ ha? > poy Gy) neil 
t my pate bs a i “a 
/ oa 
i i? Y © OO Gs mad | - 
{ 2 eet a at 
‘ ‘a oe 
1 : al “1 © “j 1 #7 > a 
be an aN ape) ai | i 
os, y - @ 
| ihe wi Tm, 
Py ; Q wo 7 ae f P me 
is es, f x 
| a ae 1 tl 
Bk aos ML (um 1 (MOR ee 
| RL ),), a 
‘ ’ one mo Oe 
a ; Mi ay 


; 4 fe iC. 
, i? of Lm 
9 dedi hi ica f ci | 
re - iv vt bin 
F ia ay 


= — 


¥ ; re : 7 


“(y) a 
T 


K 
c 
s psyprcse 


co ¥% 5 - : 
‘= "4 a a 7 


rsig o 


Berns (Seo: 


ws 


= 
: 
; 
+ 
a 


= 
SESS 
Pa 7 | ri = 
“Qnye 


Sos 


i 


38 


Cu0 0°8 LT = os = = = pet st jueptuyn 
oi S°O T = = = = = (D) wnsoutbtt—n uwumtutooey, 
= S°O a: = S = = = @) ezoTstAred erIsseureg 
= S°O T 3 z = 3 = (Dd) eotTzoz7e etsexzydng 
- SO to ee ee (v) BEToFPabeyuT SeAza 
= Ss°O iE = = = a z= (0) °dds snpebeszzsy 
- 6°0 Z - = 3 = = (0) *dds soTAyde3so0z902y 
= 6°0 Z = = a = = (a) septotTded errzeuery 
tO Vv é D T = = 7 = (9) wnazbtu umajeduyq 
Z°O E°€ G Z s - = - (0) eReptdsnotaq ebersztxeg 
€°O 0°6 8T ii = = = = (zw) °dds xtTes 
sqiey poeAaeaeT—peoig 
pue sqnays Fo suej4s pue soAveT 
9°0 8°C v oa i = ik - S}TNAF ASYRO pue satArAeq TejROZ 
a s°0 T a a 7 s a petstjuseptun 
os S°O T = = oy = = (n) edxedopod sndoirzAxo 
9°0 6°T Z = i - ii = (D) umnzbtu umazjzeduy 
S}InazsZ ASeyjO pue setAzag 
€=.0 i 18 T T T = = ~ eeooerzedAy TeIoL 
(penutTzUOD) SNIVWAY LINWITd 
(%) XSPUT 
(%)xepurt Aouenb "ZL-G S-SZ GZ-OS OS-SZL SGL-S6 %S6-O00T PetsJT USP 
Sun TOA -alg AzobajzeD OTA}OUMTOA/seoueTAINDDQ Fo “oN Swe iT 


“AE penutjuod °7 =AaTqeL 


« 
ig 


4. “ore 


1 4 


tu. fa 4 


tt 


cae 
» f 


a 


=4 


ea) 


oe le be 


ena | 


e.: 


my Pov oe OW 


a a (9) 


34 


9°C OnLT 9€ G v T Z = SWe}T SnNosUeTTeoOstTU Teo, 


See) {i = = = = a Zaeqqna sAty 
8 ig = = = = “ seTqqed 
cs OT qi a = = S}UuseUberTF SuOg 
S°O ‘3 = = = u = preoqprze9 
6°0 iL = == va pues 
Sc T = if = ureozorzAAsg 
Ere c zl = = sdtyud poom 
SWHLI SNOUNWITHOSIW 


~ 
N a 4 


1 se) 6° T € T = = = - (0) swoozysnw 
8° 0 SEC S T = > = ~ (w) SUSYUSTT 
C cece age c v T c a (vw) sessoW 
8° 0 (MTC Gy v me = = = sqioey peAeseT—-peorq pue 


sqnayus Jo sweq7s pue saAeeT TeIOL 


(penutjzUoOdS) SNIWWAY INWId 


(%) XS PUT 


(%)xepurt Aduenb “2ZL-G S-S@2 S¢2-OGS OS-SL SL-S6 %S6-O0T petFTFIUSpT 
oun TOA -ol7q Azo6a ze) OTTZEUMTOA/SeouUeTINDIO Jo *on Swe Tt 


“A penutqUuod °7 AaTqeL 


exe sim lov 


 =S3% —¥Opads0- 
ei xebal ‘yomeup «aie 


= ee my a 
aa f ein —s 3 


is a nal ao vO 


ean 
wm] ™ 
v3 
ae 
en ~. 
Vv} 
bev oY 
i 


‘ey ee 
"igs 
oO 


* 
a GK 
a 
i 
\ 


s = = = 
> . ~ 
Fs r fy _ mt | i a 
=<" ks; re z= 
— oh 7 
-_ fa ; 
~ ae | Ea = - 


ie) 
c , 
fp iT 


nem 


righ goce cae 


oe ta re 20 soe ee 


- - = 
= a 
— - ee 
‘ = ey ‘- 
—s = = 
— 7 > ae as 
- = = 
—- . 
= iE: 
= af =. 
_— = 
; : Eo 
oa =<. 
- = 
a Ht 
= = 
b ——- =. 
— E 4 ~<a 
ed = : = = — i 
oa = a 
~ : —< . 
Tmo a a 
= = 
~ es aed a 
7 
iy Cp 
= emsd: 


—— 


: fecsod bevset-oi 


35 


grass, sedges, and miscellaneous material were only 
occasionally represented. 
V. Comparison of specific food items between areas 
i. Animal remains 
a. Aves 

A marked difference between island and mainland 
subpopulations was evident in the frequency of occurrence 
of birds in scats from the two areas (Figure 2). This 
difference was even more obvious when considered in terms 
of volume (Figure 3). In the James Bay sample, of 161 
scats in which remains of birds were noted, birds were in 
the largest volumetric category in 113. In contrast to 
this, only two of 56 scats in which birds occurred from 
the mainland contained birds in the greatest category. 
This is a considerable difference statistically and helps 
to explain the large numerical difference in the volume 
index values. 

In the James Bay samples, oldsquaw ducks were most 
often found. Eiders (Somateria spp.) were a distant 
second, followed by Canada geese (Branta canadensis), 
common scoters (Oidemia nigra), mergansers (Mergus spp.), 


herring gulls* (Larus argentatus), and loons (Gavia spp.) 


*In 1968 a leg band was recovered from a scat in which only 
herring gull remains were identified. Positive identi- 
fication was supplied by the U.S. Fish and Wildlife Service. 
The bird was banded as a fledgling at a nesting ground in 
Michigan in 1965. 
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Figure 2. 


Frequencies of occurrence of four foods for 
island and mainland subpopulations of polar 
bears. 
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Figure 3. Volume indices of four foods for island and 
mainland subpopulations of polar bears. 
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in that order (Figure 4). Egg shells occurred in 4.7% of 
the sample, primarily in trace amounts. 

It may be of interest to look at the availability of 
the species most widely consumed by the bears. Oldsquaws are 
abundant in summer on the sea around North Twin Island. 

It is common to observe rafts of this species offshore in 
which birds number in the hundreds. Oldsquaws were only 
occasionally seen on shore (at the edge of the water) and 
no nests or evidence of nesting was found on the island 

in July, 1968. Only two broods were observed in the summer 
of 1969 (B. Knudsen, pers. comm.). However, nesting may 
occur on the nearby islands of South Twin, Walter, Spencer, 
and Grey Goose, all of which are within 35 km of North 
Twin Island. Eiders were also common on the sea though 
not as numerous as cldsquaws. A few nests were observed 
on North Twin Island each year. 

An estimated 200-300 breeding pairs of Canada geese 
nest annually on North Twin Island (B. Knudsen, pers. comm.). 
Polar bears usually appear in concentrations on the island 
in July, at which time the geese have completed incubation, 
but when many adults and young are flightless, Through 


most of July and August flightless geese are abundant over 


the entire island. 


Because the majority of birds in the mainland sample 
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Figure 4. 


Frequency indices of seven genera of birds found 
in scats collected in James Bay. (The frequen- 
cies of Oidemia, Mergus, Larus, and Gavia are not 
Significantly different from one another. The 
frequencies of Clanguiia, Somateria, and Branta 


are Significantly different from each other and 
from the others.) 
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occurred in trace amounts it was possible to identify only 
a few to the species level. Oldsquaw were noted in three 

scats and an unidentified passerine in one. There was no 

evidence that eggs had been consumed. 

Heavy feeding on birds has not been documented else- 
where. Lgng (1957) stated that polar bears in the Spitz- 
bergen region will take adult sea-birds, young, and eggs 
when the occasion arises, mainly during breeding season. 
He did not regard birds as a major source of food, how- 
ever. Pedersen (1962) and Harington (1965) also mentioned 
birds as an occasional food source in Spitzbergen and the 
Canadian arctic, respectively. 

Data from my study suggest that raiding of nests by 
polar bears is not common. This may be because the bears 
are on the ice pack at the peak periods of hatch. Loughrey 
(1956) reports a polar bear which walked through a colony 
of nesting snow geese without paying any attention to the 
birds and without disturbing a nest. However, on Baffin 
Island an Eskimo (Simonie) once killed a bear whose stomach 
was full of eider duck eggs (C. Jonkel, pers. comm.). 

It seems unlikely that scavenging alone could account 
for the high percentage of sea-birds in the samples from 
James Bay. We patrolled the beaches and interior of North 


Twin Island frequently and rarely discovered dead birds. 
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it appears that in James Bay, polar bears, or, at least 
certain individuals, have learned to prey on birds. In 
two separate incidents during late August and early 
September of 1969, bears were observed to stalk and kill 
adult geese. on’ the ground in.areas of low shrubs, (4-6 dm 
high) (B. Knudsen, pers. comm.). However, this does not 
explain the high incidence of sea-birds found, especially 
Oldsquaws. It seems apparent that some bears have learned 
to capture sea-birds on the open sea, probably during the 
moult. In fact, approximately one half of the scats 
having remains of birds showed evidence of a moulting 
Gonditton in the birds;at the.time, of) theixr)capture. 

Polar bears are excellent Swimmers and can dive and swim 
for considerable distances underwater. It seems plausible, 
thesnefore, .that a.bear «could, dive-and.rzsesunder.a,-bird 
resting on the surface, particularly in stormy weather 
when the shallow seas are roiled, or whenever large breakers 
are present..,..In May, 1962,,.D..~.Nasogaloak (19/1, ,pexs. 
comm.) , an Eskimo hunter, observed a young male polar bear 
causing a commotion among king eiders in a lead near Banks 
Island, N.W.T. The bear dived repeatedly, swam underwater, 
and surfaced in the midst of the flock. Nasogaloak shot 
the bear and examined the stomach in which he found the 


remains of 3 king eiders. A similar observation was made 
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by C. Vibe (1970, pers. comm.) who saw a polar bear enter 
a lead off Greenland and seize a murre (Uria spp.) by 
attacking from beneath the surface of the water. Since, 
as far as we know, no other predators commonly attack 
birds from the sea in James Bay it may be that they are 
unwWwarys of-attack*’ from this* direction. 

Other evidence which might support this suggestion 
is as follows: on several occasions in July, 1968, I 
watched as polar bears unaware of my presence left North 
Twin Island to swim in the shallow waters offshore as if 
hunting. Sea-birds were numerous at the time. Addition- 
ally, J. Craighead (1970, pers. comm.) watched a polar 
bear near the north coast of the island in summer, 1970. 
For several minutes the bear paid close attention to the 
movements of a flock of common scoters feeding nearby but 
did not attempt a stalk. 

I could find no good explanation for the great differ— 
ence in frequency and volume of birds consumed in James Bay 
as opposed to the mainland. Though accurate estimates of 
relative numbers are unavailable, Canada geese, oldsquaw, 
and eiders are common along the Manitoba and Ontario coasts. 
Large colonies of nesting snow geese (Chen hyperborea) 
occur on both Cape Churchill and Cape Henrietta Maria, 


the areas where mainland bears reach their greatest density. 
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ff availability is not an important factor then it is 
possible that certain bears or perhaps all bears in some 
areas have learned to catch birds and this phenomenon has 
become traditional among the James Bay subpopulation. This 
has likely been true for some time as Doutt (1967) reported 
finding several scats containing feathers in an expedi- 


tron to South Tween Island in 19354 


iD. “Fish »(Pasces) 

A half dozen vertebrae from a scat collected at West 
Pen Island was the only evidence of a polar bear having 
eaten fish. The source could have been carrion from nearby 
streams or the sea. 

Copland (1968) noted from Cartwright's Journals that 
auring one day on the Fagie Riven, “labradon, iApreb, 1771, 
Gartwrignt counted 32 polar beans Bashing for Atlantic 
Salmon -(calmoO Salar). Stites thie only Gegion an) \ehe 
world where polar bears have been known to actively prey 
en fish, as do guizzlies and black bears on he Pacific 
coast and fish do not appear to form a significant portion 


of the diet of bears in the Hudson and James bays. 


Cr, Insects 


Insects were found in one scat from James Bay and in 


eight gathered on the mainland, but never in large amounts. 
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I believe that some insects such as horseflies (Tabanus 
spp.), the most common insects identified, are licked 
from the fur during the height of the fly season. I 
observed heavy horsefly activity around bears in mid- 
August, 1969, and Jonkel et al. (1971) have proposed that 
one function of summer dens constructed by polar bears 


is to escape insect harassment. 


d. Marine Invertebrates 

Marine invertebrates are not mentioned in the litera- 
ture as food of polar bears. However, marine invertebrates 
were identified in 14.6% of James Bay scats and 25.5% of 
those from the coast. Average volumes were not appreciable 
in either case though this group made up at least 50% | 
volume of each of six scats from James Bay. The differences 
in frequency and volume between areas were statistically 
significant. Mussels (Mytilus edulis) and sea urchins 
(Strongylocentrotus droehbachiensis) were common in James 
Bay scats whereas tunicates (Ascidiacea) were most often 
eaten by mainland bears. Tube worms (Pogonophora) and 
mussels were also identified in samples from the latter 
area. Most of these items become available when violent 
storms carry marine plants and other life forms onto shore. 


The invertebrates included under "other miscellaneous 
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45 
invertebrates" in Table 7 are listed in Appendix VII. 


e. Polar bear remains 

The frequency of occurrence of remains of polar bears 
totalled 10.3% and 29.7% in the coastal and James Bay 
collections, respectively. 

Grooming probably accounted for the presence of polar 
bear hair in those scats in which only small amounts were 
found. In these instances the hairs were distributed 
evenly among other food materials. Two scats from each 
area composed entirely of polar bear remains provided 
evidence of intraspecific predation or scavenging. The 
claws of cubs were recovered from one scat in each sample. 

In August, 1969, I observed the aftermath of an 
occurrence of intraspecific predation on the coast of 
Manitoba. A large male (4450 kg) was found feeding on the 
carcasses of a female and two cubs of the year which he had 
killed several hours earlier. 

The stomachs of the victims contained only the remains 
of ringed seal which suggested they had just left the 
melting ice pack and were heading inland when attacked by 
the male, in thick willows about one mile from shore. There 
were signs of an intensive battle in the area. 


The skull of the female had been pierced in three 
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places by the canine teeth of the male and the masseter 
muscle was torn loose and protruded from a tear in the 
skin. The skulls of both cubs were also fractured. One 
skull definitely showed tooth marks but the other was 

So badly mangled that it was difficult to determine whether 
it had been bitten or smashed with a front foot. In all 
three cases resultant brain damage would have been suf- 
ficient to cause death. 

The female weighed 225 kg (Weightape, Ketchum 
Manufacturing Sales Ltd., Ottawa) and was very fat. The 
male consumed the fatty tissue and a portion of hide and 
hair from the chest, abdomen, and the ventral portion of 
the hind legs (Figure 5). Little muscle tissue was eaten. 
One cub was 75% consumed (Figure 6); the other had 
numerous tooth punctures, but had not been fed upon (Figure 
7). 

There are several notes in the literature describing 
cannibalism among mountain lions (Felis concolor), usually 
cases of adult males killing and eating subadults (Young, 
1927; Lesowski, 1963; Hornocker, 1970). Elsey (1954) 
described a similar occurrence in Canada lynx (Lynx 
canadensis) and Marhenke (1971) observed an incident in 
which four wolves (Canis lupus) killed (but did not consume) 


a lone wolf in Alaska. Tisch (1961) found the remains of 
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Figure 5. Remains of female polar bear killed by an adult 
male polar bear on the coast of Manitoba. 
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Figure 6. Remains of one of two cubs killed by an adult 
male polar bear on the coast of Manitoba. 
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Figure 7. Remains of second of two cubs killed. 
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a cub in a black bear scat. Two accounts of predation 
of black bears by grizzlies are described by Russell (1967). 
It is not clearly understood why intraspecific 
predation occurs among certain species. In this instance 
the male bear involved appeared to be healthy. On several 
other occasions we have seen evidence of strife among 
polar bears along the Hudson Bay coast. This usually 
consisted of cuts from claws or teeth, lameness, and in 
one case, a broken jaw sustained by an adult male, 
Bapparenuly the result jef a faght. .such. strife, which 
sometimes results in cannibalism, may be an expression 
Gf a population control mechanism brought about by a high 
density of polar bears on the coast of Manitoba in summer 


and autumn, as suggested by Jonkel (1970b). 


f. Seals (Phocidae) 

The frequency of seal remains was identical for the 
two regions compared. Only ringed seal and bearded seal 
are common in James and Hudson bays (Mansfield, 1967). 
Diagnostic vibrissae and claws of ringed seals appeared 
in one James Bay and six mainland scats. Bearded seal 
vibrissae and claws were found in six samples from North 
Twin and one from the coast. 


It was common to find vegetation, usually grass, 
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mixed in with seal, suggesting that the seals had been 
eaten in summer. Since it is unlikely that polar bears can 
capture and kill seals in open water, the remains in these 


Gases were probably carrion. 


g.- Small mammals (Cricetidae) 

Apparently there are no small mammal populations 
resident on North Twin Island. A small trapping program in 
July, 1968 failed to yield a single specimen, nor did I 
find any burrows or droppings. This conclusion is supported 
by the complete absence of small mammal remains in scats 
gathered on the island. This was not the case on the main- 
land where microtines occurred in 20.3% of the samples, 

a statistically significant difference from the James Bay 
samples. Muskrats (Ondatra zibethicus) and meadow voles 
(Microtus pennsylvanicus) were the only microtines 
identified. 

Polar bears can catch dispersing juvenile muskrats 
along the mainland coast in October when numerous, shallow, 
“slot" lakes freeze. In October, 1969, in temperatures 
near -10C. at Fort Churchill, I watched a young muskrat 
burrow under the ventral fur of a polar bear which was 
immobile from drugs administered several hours earlier. 


Had the bear been resting normally, the muskrat would have 
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been easy prey. 

In the Canadian arctic bears may feed on lemmings 
(Dicrostonyx groenlandicus; Lemmus trimucronatus) when 
they are abundant, according to Harington (1965), and 
in the early 1960's Churchill residents observed bears 
feeding at will on lemmings in a year when lemmings were 
particularly abundant. P. Taylor (pers. comm.) observed 
a bear digging for collared lemmings in 3-10 dm of snow 
on Bathurst Island in May, 1969. Pedersen (1962) stated 
that polar bears catch lemmings by turning over stones 
under which they are hiding. However, none were found in 
my samples, probably because lemmings appeared to be low 
in numbers during the study. 

ii. Plant remains 

a. Berries and other fruits 

The frequency and volume of berries and other fruits 
in the two areas differed significantly (Figures 2 and 3). 
Frequencies were 39.1% versus 2.8% for the James Bay and 
mainland samples and volumetric totals were 15.2% and 0.6%. 
Availability probably accounted for much of the difference. 
Crowberries (Empetrum nigrum), which accounted for most of 
the berries in the scats, are abundant on North Twin, 
whereas much of the immediate coastline of the mainland 


features sand dunes where there is considerable drifting, 
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or low marshy tide flats, neither of which are suitable 
for shrubs like crowberry or Vaccinium spp. Further inland 
on the mainland I have observed polar bears feeding exten- 
Sively on both berries. 

Fruits of Juniperus communis, recorded in 14 scats in 
Sones Bay were the second most frequent fruit. ‘Berries and 


seeds of Vaccinium, Arctostaphylos, Pyrola, and Oxytropis 


occurred infrequently. 


b. Club moss (Lycopodiaceae) 

Lycopodium spp. was found in seven samples, all from 
James Bay. This genus grows prolifically in the wind-shade 
areas of the moraine where summer denning is common. It 
seems safe to assume that the bears may ingest bits of 


bycopedium waile digging dens or cleaning their fur, 


c. Eelgrass (Potamogetonaceae) 

Eight percent of mainland scats contained eelgrass 
(Zostera marina) while none was recorded in James Bay. One 
scat was composed entirely of this pondweed, which grows 
in Shallow salt’ water. “In my study-areas-eelgrass’ is 
common only along the coast of Manitoba between Cape 


Churchill and York Factory where it was found in droppings. 
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d. Grasses (Gramineae) 

Consumption of grasses (abundant throughout both 
study areas) by polar bears in James Bay differed 
Significantly from that on the mainland. Grasses occurred 
with a frequency of 26.7% ih 233 scats from the island as 
compared with 80.2% for the mainland (Figure 2). A similar 
@ifference is evadent in volume indices” of 12.1% and 42.8% 
for the respective samples (Figure Siig 

Elymus arenarius iS conspicuous by its presence in 
both series of samples. It is a large, coarse grass and 
easily identified even in the absence of blossoms. The 
blossoms (spikes) of Elymus were sometimes exclusively 
selected for food. Five scats collected on the mainland 
were composed solely of these blossoms, apparently eaten 
Just prior to maturation of the seeds. Carbohydrates. are 
in much higher concentration in seeds, than dan..the culm and 
leaves of grass and bears may have selected the spikes. for 
thas Vreason). 

Other species of grass identified were Calamagrostis 
canadensis, from James Bay and Hordeum jubatum, Poa 
alpigena, Festuca rubra, and Trisetum spicatum from the 
mainland. Lgngé (1957) documented the occasional appearance 
of grasses in 172 stomach samples examined in Svalbard. 


Loughrey (1956) and Pedersen (1962) also mention grasses as 
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a source of food for polar bears and I have observed bears 
graZing on grass on several occasions on both North Twin 
Island and the mainland. 

Polar bears may seek grasses even when animal foods 
are plentiful. Koettlitz (1898) once observed a bear 
feeding on a seal, then immediately travel three miles to 
graze on grass, which it ate in quantity. He also examined 
the contents of 30 stomachs and recorded grasses in eight 
of them, two having grass in combination with remains of 
seal. I once watched a grizzly bear (July, 1962) in the 
Rocky Mountains which frequently interrupted ingestion 


of carrion to feed on nearby vegetation. 


e. Horsetail (Equisetaceae) 

Trace amounts of Equisetum were recovered from two 
scats collected in James Bay. No other evidence of feeding 
on this group of plants was found. Tisch (1961), by 
comparison, found this genus an important component of 


black bear diets. 


f. Leaves and stems of shrubs and broad-leaved herbs 
Leaves and stems of shrubs and broad-leaved herbs 
occurred with.a high frequency on North Twin Island (67 .4%) 
but in volumetric terms were quite low, amounting to 3.5%. 


Except for stems and leaves of Empetrun, which were 
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apparently consumed in the process of foraging for berries, 
leaves and stems of other plants were found in trace amounts 
only. In many cases I believe these items were eaten 
accidentally during the ingestion of other foods. 
here some may have been consumed during grooming, 

Or some may have adhered to the scat after deposition. 

Leaves and stems were noted in 21.7% of the mainland 
samples, mostly in trace amounts, and again this was 
Significantly different from James Bay scats. The lower 
frequency compared to North Twin may be a result of fewer 
shrubs near the coastline of the mainland. 

Salix spp., Empetrum nigrum, Betula glandulosa, and 
Vaccinium spp. figured most prominently among leaves and 
stems identified from the James Bay samples while Salix spp. 
and Saxifraga tricuspidata were most commonly recorded in 


samples from the mainland. 


Gis EbOnens 

Tvchnens were found in 187%, Of the Scaes, qatnered on tie 
island and in 2.8% of the scats collected on the mainland. 
These percentages were significantly different by Chi- 
square test. In all but one scat, only trace amounts were 
present. When dry, lichens such as Cetraria islandica, 


which is common on North Twin, would easily cling to polar 
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bear hair. Therefore, it is quite probable that * their 
presence in the feces resulted mainly from grooming. In 
only one scat (mainland) was I reasonably certain that 
lichens had been deliberately consumed. Schein (1962) 
reported that lichens are a source of summer food for 
Svalbard polar bears, but did not quantitatively document 
this. 

Appendix VIII consists of a list of names of lichens 


from my collections, 


h. Marine algae 

Another interesting comparison in the amounts of 
specific types of food consumed by polar bears of James 
Bay and those from the mainland can be made with respect 
to marine algae. The frequency and volume indices for all 
species of seaweed for North Twin were 14.2% and 4.4%, 
respectively. For the Manitoba and Ontario coasts the 
figures were 70.8% and 40.6%, respectively (Figures 2 and 
3). Again the differences were statistically different by 
Chi-square test. This gross difference in food habits 
between the two subpopulations cannot be attributed to 
availability of marine algae, as Fucus and Laminaria are 
abundant throughout both areas. it may be that the greater 


utilization of birds by island bears somehow makes it 
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unnecessary for them to rely as much on seaweed and grass 
aS a source of food. Alternately, it is possible that 
though sea-birds may be available in both areas, they may 
be more vulnerable at North Twin. Perhaps the wind is 
more effective in disturbing island waters or the taep ee 
is greater in James Bay, making it easier for bears to hunt 
sea-birds around the islands. 

Significantly more brown algae (Phaeophyta) was used 
in both areas when compared volumetrically with red algae 
(Rhodophyta) and green algae (Chlorophyta). However, there 
is a regional difference in utilization of brown and red 
algae on the coast and this will be discussed below. 

Among brown algae, Fucus and Laminaria were the most 
common species in scats from both areas. Desmarestia 
aculeata and Sphacelaria spp. were also identified. 
Substantial amounts of red algae were recovered from main- 
land scats but only one sample collected in James Bay 
revealed a trace of Rhodophyta. This is most likely due 
to the scarcity of red algae from James Bay waters 
(R.K.S. Lee, pers. comm.). Neodilsea integra and Rhodymenia 
spp. were the two species of red algae which appeared most 
often. Green algae were not consumed to any degree in 
either area. 


Considerable variation in amounts of Phaeophyta and 
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Rhodophyta existed among samples collected at Cape 
Henrietta Maria, West Pen Island, and Cape Churchill 

(Table 5, Figure 5). Phaeophyta made up a significantly 
larger portion of seaweeds present in 86 scats gathered 

at Cape Churchill while the opposite is true of Cape 
Henrietta Maria where Rhodophyta dominated in a sample of 
48 scats. At West Pen Island (78 scats) the volumes of both 
groups were nearly equal. The amounts of Phaeophyta 
deposited on beaches by the action of storms indicated 

that this group is common throughout southwest Hudson Bay. 
However, the more fragile species of Rhodophyta were not 
conspicuous on beaches -- even at Cape Henrietta Maria 
where they were prominent in scats. It may be that polar 
bears prefer red to brown algae and that the former are 
abundant only in sub-tidal waters along the Ontario coast, 
thus accounting for the difference in levels of consumption 
between areas. Alternately, polar bears in these regions 
may have developed different preferences over a period of 
time. 

Use of marine algae by polar bears has also been 
recorded in the High Arctic. Tsalkin (1936) found Laminaria 
spp. in three of 145 stomachs collected on the Franz Josef 
Archipelago. On Svalbard Lgng (1970) once watched a female 


and yearling dive into 3-4 m of water from an ice floe; they 
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Figure 8. Volume indices of Phodophyta and Phaeophyta found 
in scats at three sites. 
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hauled large quantities of the vegetation onto the ice, 
picked through it, and apparently ate the most preferred 
parts. In August 1970, B. Knudsen (pers. comm.) observed 
a large male diving for Fucus in open water off North 
Twin Island. The bear was in shallow water so that he 
could stand on the sea floor. He held the food in his 
forepaws and ate the thalli, casting away the stipites. 
Much of the seaweed eaten may be obtained by diving 
and pulling it from the substrate, which is apparently 
Similar throughout both areas. This is especially probable 
with respect to red algae of which Neodilsea integra and 
Rhodymenia are sub-tidal. On examining specimens of 
marine algae picked from scats, R.K.S. Lee (1970, pers. 
comm.) noted that most appeared to have been eaten in 
fresh condition, as they did not show the abrasion that one 
would expect of algae which had been washed up on the 
beach. Macroscopically, most marine algae found in the 
scats appeared relatively unaltered by digestion. There- 
fore, it is possible they were eaten as a source of vitamins 
or minerals or for bulk to ease hunger pangs. More is said 


about this in the concluding discussion. 


i. Mosses 


Though mosses do not appear to be a major food source 
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(volumes of 2.6% and 2.2% for James Bay and the mainland 
respectively), they are occasionally consumed in fairly 
large quantities at one feeding period. Six scats from 
North Twin and seven scats from the coast contained amounts 
of moss in excess of 25% volume. Two scats from James Bay 
consisted entirely of moss. At least one of the samples 
containing large amounts of moss was deposited on top of 
the snow in early April. 

Appendix IX consists of a list of a list of names of 


mosses from my collection. 


j. Mushrooms 

Frequency indices for mushrooms in James Bay and main- 
land samples were 8.2% and 1.9%, respectively, a statis-— 
tically signaficant ‘difference. Volumes also differed 
significantly but were not appreciable in either region. 
It appeared that mushrooms were usually eaten in conjunc- 
tion with crowberries. Mushrooms are numerous on the tundra 
of islands in James Bay in late summer. Most specimens were 


from the Agariaceae and a few from Boletaceae families. 


k. Sedges (Cyperaceae) 
Surprisingly, sedges were not conspicuous in scats 
from either area, though they grew abundantly in both. With 


the high incidence of grass, one might expect to find sedges 
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in greater evidence. The only specific identification was 
of Carex saxitalis in one scat collected on the mainland. 
Tisch (1961), on the other hand found sedges to be 
extensively consumed by black bears, particularly in spring 
when up to 28 percent of droppings contained sedges. 
Similarly, Clark (1957) considered sedges one of the most 


common foods of Kodiak bears (U. arctos). 


iii. Miscellaneous items 

Interestingly, sand was present in substantial 
portions of five scats analyzed from North Twin. Three of 
these were collected at the entrance to a polar bear den. 
The substrate here was almost pure sand and it seems 
reasonable to assume that the bear licked the sand from 
his coat during or after digging the den or consumed it 
accidentally while tearing roots from the den. The sand 
was mixed with vegetation such as herbaceous leaves and 
Lycopodium which may also have been consumed in the manner 


described above. 


Styrofoam appeared in six scats -- all collected on 
the mainland. It probably was found by the bears as jetsam 
on the beaches, as I frequently observed chunks washed 


ashore. Why bears consume this substance in relatively 


large quantities is unknown. 
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Chips of wood were discovered in 26 scats (12337) 
from the coastline and in five (3.0%) from James Bay, a 
statistically significant difference. Most appeared to 
have originated from driftwood. It is not known why bears 
would sample this fare. Lgng (1970) reports finding pieces 
of wood in two of 172 stomach samples at Svalbard. 

Single occurrences of cardboard, tire rubber, and 
plastic ribbon were doubtless picked up from the beaches. 
Lead shot was found with Canada goose feathers in a James 
Bay scat and had probably been embedded in the bird. Many 
such items plus a large number of foreign food items 
occurred in scats collected near the Ft. Churchill garbage 


dump, but were not included in these analyses (Appendix VI). 
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Concluding Discussion 


The polar bears of Hudson and James bays, whose summer 
and autumn food habits were examined in this study, repre- 
sent the most southerly population of this species in the 
world. Unlike polar bears elsewhere, they must spend a 
substantial period (3-5 months) on land when the sea ice 
melts. 

In my study area, polar bears of all age classes 
appear to gain weight from mid-winter to early summer and 
thereafter, gradually lose weight or remain stable through 
late summer, autumn, and early winter (C. Jonkel, pers. 
comm.). The spring period of rapid weight increase 
probably coincides with the birth of ringed and bearded 
seals which are easy prey for polar bears. This pattern 
contrasts sharply with seasonal growth of black bears in 
Montana where Jonkel (1967b) found that all age classes of 
black bears either lost weight or gained weight slowly 
during spring and early summer. From mid-July until 
denning the weight gain of black bears was rapid in all 
age and sex classes. Consequently with the early seasonal 
peak in weight of polar bears, summer food could be Signifi- 
cant in determining the condition in which bears, especially 


sub-adults, enter winter. Presumably those bears obtaining 
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additional food in summer and autumn would show the least 
deterioration or greatest gain in general condition and 
would have an advantage in meeting the rigors of winter. 

Tagging data supplied by the Canadian Wildlife Service 
suggest that polar bears resident in James Bay and those 
ranging along the coast of Manitoba and Ontario represent 
fairly distinct subpopulations. Results from aerial 
surveys show that the summer distribution of polar bears 
on the mainland varies with sex and age. The majority of 
bears frequenting the promontories of coastal Zones are 
adult males, while fewer numbers of sub-adults and females 
with cubs are found along the coast between groups of 
males. Those found further inland represent a more even 
mixture of all age and sex classes. In this study, data 
from the mainland best reflect the food habits of coastal 
bears (biased toward adult males) rather than those 
spending the summer further inland. In certain years at 
least, all sex and age classes of bears are evenly xepre-— 
sented on the central and north aslands of James Baye it 
is conceivable that this might account for my observed 
differences in food habits of James Bay and mainland 
subpopulations of polar bears but I do not consider it 
likely. 


Overall, polar bears in Hudson and James bays, like 
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other species of bears, are omnivorous. Scat analyses 
Showed that their diets vary widely from area to area. 
Some of the more common foods identified were: birds, 
seals, microtines, mussels, sea urchins, tunicates, marine 
algae, grasses, berries, shrubs, broad-leaved herbs, 
mosses, and mushrooms. 

Comparison of results of scat analyses for bears from 
James Bay with those for bears from the mainland show 
considerable differences in kinds of foods consumed. 

Birds (primarily oldsquaw) were the food most commonly 
in scats from bears in James Bay, enue grasses and 
marine algae were most often found in scats from bears 
frequenting the mainland. Berries and other fruits 
are also eaten in Significantly greater quantities by 
the island bears as opposed to their mainland counter- 


parts. In contrasting both the frequency and volumes with 


which the afforementioned foods are consumed by the two 
groups of bears, the differences are great. 

The differences between foods of animal and plant 
origin, in terms of protein, fat, and carbohydrate content, 
are considerable. A diet of sea-birds, for example, 
provides roughly four times as much protein and eight to 
ten times as much fat as most grasses (Canada Department 


of National Health and Welfare, 1960; McDonald et al., 
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1966). By contrast, carbohydrates are low in seabirds 
while substantial: amounts are available in grasses 
(Canada Department of National Health and Welfare, 1960; 
Crampton and Lloyd, 1959). Berries, grass seeds, and 
other fruits are especially rich in carbohydrates. 

in general, the caloric content of birds is two to 
three times greater than that of most plants available to 
polar bears, Marine algae is very low in carbohydrates, 
and in protein. However, they are rich in trace elements 
and a good source of vitamins, possibly helping animals 
consuming them to exploit the proteins and calories in 
the rest of their diet (McInnes, 1955; Stephensen, 1968). 

On the basis of this information I would predict that 
the diet of James Bay polar bears better prepares them for 
winter than that of mainland subpopulations. The high 
intake of carbohydrates compared to proteins and fats by 
the latter provides a direct source of energy but proteins 
and fats consumed by the former can be stored as a future 
source of energy as well as utilized directly. 

Since food habits of both subpopulations vary markedly, 
Summer and autumn diet may not be an important factor in 
limiting numbers of polar bears. This possibility arises 
because preliminary evidence suggests that polar bears in 


both James Bay and along the mainland are generally in very 
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good physical condition (C. Jonkel, pers. comm.), even 
though the former appear to be on a high protein diet and 
the latter on a diet high in carbohydrates. Both subpopu- 
lations appear to be maintaining their numbers and are, 
perhaps, ancreasing . 

The Hudson and James bay regions are largely unexplored 
in a biological sense. Therefore, it is difficult to 
speculate to what degree availability of various food items 
accounts for the variations in diet between the two subpopu- 
lations. Certainly it explains some of the differences. 
However, such foods as birds (Canada geese, oldsquaw, 
eiders), brown algae, and grasses appear to be abundant 
Ehrougheut-gehe whole area.qrtTheneens, mevertheless, 
selection for or against certain items in both areas. I 
believe that learning and preference may account for some 
of the differences in frequency and volumes of certain foods 
eaten. For example, certain bears in James Bay may have 
learned to catch sea-birds on the open sea in the past and 
have since transmitted this ability culturally to subse- 
quent generations. My studies therefore confirm that the 
subpopulations of James Bay and the mainland are to some 


extent discrete. Further studies of movement and behaviour 


should substantiate my conclusions. 
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Appendix I 

In 1969 a major winter denning area was discovered 
near York Factory, Manitoba (Jonkel et al., 1971). During 
investigations in this region in March, 1970, eight fresh 
scats were collected from the snow Surface and later 
analyzed (Table 9). On emerging from their dens in March 
the females remain in the vicinity for several days or 
weeks until their cubs are strong enough to travel out 
onto the sea ice. During this period, the females dig 
through snow up to 1 meter deep for food. Grasses and 
mosses were Hea dce in greatest quantity. This is similar 
to the findings of Uspenski and Chernyavski (1965) at 
Wrangel Island, U.S.S.R. where females emerging from dens 
in mid-March fed upon willow branches, grasses, and mosses. 

There are three possible reasons why this fare is 
consumed: 1) for its food value (which is low), 2) for 
bulk to ease hunger pangs or 3) as a source of vitamins 
and minerals which may be deficient after the denning 
period. 

The polar bear hair, which made up more than 25 percent 
of two samples, likely resulted from grooming. The hair 
was the fine, kinky type of very young cubs and the female 


probably licked it off the coats of her OLE Springds: 


ey 


Be | 


OF & ©] 

t 

wt 
Bi fmce 


77 
idl i 


anime tiv 


- pnimeab 


anette es raimiait ‘8 70M | nee, Daven! 
apt oo 


Yb 
af ameb 
, V } 5 Pte 
fevs+3 
pe me} Sh 
EBT 
> nn 
Rik ! 
(AeeC4 


as Pry f 
: he 
iat 


Susi 


rou 


‘_ " 


? ain 1 bes / 
ond, od tno Bob. ed gsm soir eksxomi 5 bas 


oe 8 tf 


SO TL ok bo 
‘ a 
YC ey Re. BH 
‘. 
ytpry a Fes . 
t “i Vi a? he s 
irae: “ho hna 
Mae, 
ovat ts Vit 
3 Apuons’ pro 
ft ~e wn 
ra od m oO. ae 
y on oa r re ~ 
yO tT Lae A 
a 
o VIL ABP @ 
me VS ee Sr ) 


at i a 
ie LES 
so hXp 


; twet et 


20 aa 


oe 
rl 


hy 


if 
eh 


Ss 


cofemee exoite ABU bonkel fapascit 


un 
i i 
ina | 


ni 


ne 


, e tel 


yx 64 


OR Ai 


1, 


eee | 


one 


a brs iXenoqaU 20 


rier atoesox: nce Sends /ons oxsitr 


€ ‘BO —aitee: es sen0, on 


Ur 


LA) 


ire vo oa mi 
tH} ae neroros par 
sea Hogweities sxew eJnoe 
boky ee od so ismet odd 
ASE: GES airs whens tiano eteow 


ALAS). etch £08 


qosp ‘atom r om o 2: wore: > pvowdy! 


wt : 
Oi bom 
Nd 
c 


aobpodt ais fe en mod its spi teovat 


oT 


a 


P «€ tsar) bosytsr 
aT in ur 


Yeure 


ie } i * 2 
vr oO 


1 
ra il 


oe s9g as o2ne 


a 
- 44 4 


Seomp as: beim moo sasw aoeeo 


" 
~ 


epatbni® eas os 
Ve " un 


neon oi nk” “ . 


old Lbw ‘age bet Ae 


: wie \ 
a 


ane 


Ue . ‘oy k 7 


a 


ay eM 
he te tq 2370 ted 0 2 sah 


tS 


c T _ = = = sdtyo poom 
Cc % cd = = = SZeyTUOD 
JO yIeq pue saTpoEN 
T c ij T c = sossoWw 
C = 5 = = SUSUOTT 
SQISYU pPaeaArdstT 
S i = = = - -peoiq pue sqnays 
JO sweqjs pue saAreT 
ne id ‘i C = Z SeoutTweIty 
db = a = = = eebTe zAeIeM YSseITg 


SNIWWaHaY LNVId 


N 
i 

N 
l 
| 
I 


Ssnuitjtaew snsaq 
ci re = = = ~ eOSSUT 
SNIWWHaY TIWWINWY 


“42I-G G-GZ@ S72-0S OSG—-SZLZ SL-S6 %S6-O0T petjJtzuUuspT 
Azoba ep OTASWNTOA/SeduUeTINDIO FO °oN SWOT 


"OL6T ‘UDzZeW *egqojTUeW ‘AzZOQDeg YIOK AeSeU SirPaq 
ZeTod aTewey JO suap ATaRUTM Re PAaRATTOO sjeos yseATF WUHTS ut paetJtj}USepTt swejyT 


“6 STOePL 


Lhe 


aot ae eee 


2 a a = “Sy = 
oO" GE QEGhLESsUcee\pOTMISELTC GeFSSOr 


mw 


a 


Sais Abe 


TeO-Baxe 32-32 


SUT 


& 
~S 
Wk 


ae 


eTereq. . 
fete . 


7 


cer aT 
gene 


ape @iq provg- = = 


<= 


603 & 


a 
== eee 
= 
= 
a 
ea 
a aa 
7 
= 
7 a 
— 
5 = 
eS 


 *RRSWe HeET 


Appendix II. 


76 


Two fresh scats were picked up in mid-August, 1969, 


eed Summer -ceneor tan adult male (polar ‘bearimnear York 


Factory, Manitoba, about 25 km inland (the same area 


referred to in Appendix I.). One of them was composed 


almost entirely of horseflies (Table 10). These insects 


were very numerous at that time 
them from his coat. The second 
eelgrass. Since eelgrass grows 
it must have been consumed just 


migration inland. 


and the bear likely licked 
scat consisted mainly of 
in shallow salt water, 


prior to the male's 
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Mopendix Lil. 


Fourteen ‘scats were collected in the vicinity of a 
game bird hunting camp at Watson's Point (near Fort 
Churchill), Manitoba. The results of analysis (Table 11) 
were not included in the mainland samples bécause of the 
high incidence of garbage. In addition to items like 
Puactic .kwags. “cinforl, eve. 1 believe all or most,or the 
remains of birds (snow geese and willow ptarmigan, Lagopus 
lagopus) were scavenged from camp garbage as only remains 


of heads and wings were recovered. 
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Appendix IV. 


In mid-October, 1968-69 a total of five fresh scats 
were collected from four bears captured in snares near 
Fort Churchill. These animals were trapped at distances 
ranging from 12-40 km from the Fort Churchill garbage 
Gump so most of the foods consumed were from natural 
sources, e.g. grasses, marine algae (Table 12). The 
egg shells and bones and feathers of birds may have been 


scavenged from a nearby hunting camp. 
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Appendix V. 


Five scats were collected at Coats Island in Hudson 
Bay, 700 "km norgheast of Cape®Churchill. Only traces of 
animal material were found (Table 13). Vegetation made 
up the rest of the samples, of which marine algae and 


mosses were most conspicuous by volume. 
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Appendix VI. 


A total of 11 scats were collected near the garbage 
dump at Fort Churchill, Manitoba, in autumn 1968-69. They 
were composed almost entirely of remnants of human food 
and assorted inorganic items scavenged from a nearby 
yarbage dump. The <~esults weresnot quantified, In only 
three samples were small amounts (less than 10 percent 
by volume) of natural foods identified; these being grass, 
marine algae, and crowberries. Items identified as 
garbage included beans, corn, beets, potatoes, peas, 
pickles, cherry pits, pineapples, bacon rinds, ham, 
unidentified feathers, fragments of bone, egg shells, 
plastic bags, paper, cheesecloth, wood chips, and 
fragments of metal, bakelite, and porcelain. This 
confirms that polar bears, like other species of bears, 


will feed extensively on garbage when available. 
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Appendix VII. 


The following organisms are included under the heading 
"other miscellaneous invertebrates" in Table 7. It is 
probable they were accidentally consumed as all were found 


in trace amounts in scats composed primarily of seaweed. 


Acmaea testudinalis (limpet) 
Balanus spp. (barnacle) 
Crenella faba 

Littorina saxitilis (snail) 
Macoma balthica (clam) 
Polybrachia spp. 
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Appendix VIII. 
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The following lichens were identified in scats from 


James Bay (Table 6) and from the coasts of Manitoba and 


Ontariosa(Table7):; 


James Bay: 


Mainland: 


Alectoria nitidula 

Ai ochroleuca 

Cetraria cucullata 

CH istlandiea 

Ci imivalis 

Cladonia gracilis 

Chemnreis 

Cy irangitérina 

Cladonia spp. (subgenus Cladina) 
Commicullariia divergens 


Cladonia gracilis 
Lecanora epibryon 


Xanthoria elegans 
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Appendix “ix . 


The following species of moss were identified in 
scats from James Bay (Table 6) and from the coasts of 


Manitoba and Ontario (Table 7). 


James Bay: 
Aulacomnium palustre 


Bryum spp. 
Calliergon giganteum 


C. stramineum 

Cinclidium stygium 
Dicranum elongatum 
Drepanocladus lycopodioides 
Hylocomium splendens 
Mnium blyttii 

M. rugicum 

Paludella squarrosa 
PleuroZium schreberi 
Polytrichum juniperinum 
Py stmiccum 

Ptilium crista-castrensis 
Rhytidium rugosum 
Scorpidium scorpoides 
Tomenthypnum nitens 


Tortula ruralis 


Mainland: 
Aulacomnium palustre 


Brachythecium spp. 
Bryum spp. 
Campylium stellatum 
Ceratodon purpureus 
Dicranum angustum 


Die undulatum 
Drepanocladus uncinatus 


Leptodictyum riparium 


Pleurozium schreberi 
Rhytidium rugosum 
Sphagnum spp. 
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